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D EGF
H�IKJMLON�PQN)RTSVU-W�E<FYX�PZI\[]H^N)R`_aUYD E<FYbdc>[BL�JML�RTegf-h�EjikE<FYI>l�m3Lon-R`_qp
rYEtsFYI\u^H�mvPQwxi LON�w sH�I>PQw�Ry_V_
z E@FY[{PQmvc>L�R f�S-| EGF}[Bc>X�PQc~R Ugf F�E@F}N�H��3JMH��v�3L�uGR ev_ F�E@F}N�N�Lou�cqR _a� W�E<F}N�JML��ZR _�f h�E)F}LObdcqR Sgf
i2E<F}�GLOI>I\c>N�H^mvc~R _qp F�E@FY��mvPQ�3�OH�N)R f�p D E)FYmvc>�vH�n�H�R eV� F�E<F}m3Jvc>b^L�uGR _ae � E)F}�3��[]H^N��vb�H��QR _qp

F�E�F�JvJ�H^I~R U F�EGFY��mvc\�MH�N�L�R eVS}� E�F}w��aH�mZR fM_�� EGFYwZwQcK��r�H��Z����P�JvJMH�R f�S}� E�F}wQwZ��m3mvcqR f�e � EGr�H��Z����PQJvJMH�R f�S
� E)r�H^X��OPQJ3J�Ry_qp
F�E<r�H�m3l�H�mvL���i-H�I\Jvc>PZm3c~RTSV���xE���E)r�H�m3N�PZ�QRTf�p-r}ETF�E<r�H�m3N�PQJ3J�RTSVe z E)r�H�mvLOc>H�N�J�R�p

�xE)r�H�m3Jv�v���)R UV� ikE!r�H^��PZmQR UVS � E ��¡¢E!r�P�H^������PZ[Bc>N@R UVU � E!r�PQX�PZ�3����c~R f�e � E�r�PZX�N�H�mZR _�f
z EGr�PZ��H^mvc~RTSVe-ikE�r�PZI\I>P�JvJMc\N�c~R£f�eYW�E@r"PZI>I\c>N���PZmZRTeV�,F�E<r�PZI\I>LON�c~RTSVS | EGr�PQN�¤vH�[Bc>N)Ry_a��F�E<r�PZm3PQJvu^H��QR`_qp

W�E@r�PZm3c>N��OPQmZRTSV�-D E!r�PZm3m3�GRTSV��F�E!r���H^J3JMcqRTf��¢h¥E)r�c>N�bdI\PQ�GR`_qp | E@r�c>�3PZI>I\L�R£f�S ¦�E)r�c\w�¤vH�b�RTUV�
§¢E���E)r�I>H�c>mQR�S
¨}E)r�I\L���b^PZmQR��-r}E<r�I\��[{PQN���PZI\X)RTSVe
F�E@r�L��Q�ZcqR`_a�
F�E)r�L(X�PQbGR£f��
�xE@r�LOc\�3uOPQm3JZRTf��
ikE@r�L�I>I©H�RTf�p�F�E<r�LOI>�3��LouGR�UVS | E<r�LOm3JvLOI>P�JvJvL�RTf�p}W�E)r�L���X�mvPZH��)R£f��-F�E<r�LouOPZc>H�Ry_a��rYE@r�mvH��)Ry_a�
F�E!r"mvc>X��OPZ[{H�N)RTSgf¢ª�E)r�m3c>�OI\c©H�X�L�mvc~RTeY¨}E!r�m3LO[xlGPZmv��R�UVe-��E!r�m3��l�H�b^PZmQR`_aU�W�E!r���X�H��OLouGR`_ae
¡¢E z E)r���X�X)R£f�� z E!r���X�X)RTSgf�«kE@r���mvb^PQJ3J�Ry_qp�ikE)r����vPQJ3JML�R£f�S � E!r"���v�3PQ�GR�Sv_}F�E)r���w�H�JM�)RTUVU

«kE�ª�E�r"�(mv��[9RTS z EG¨�H^l�mvPQmMH^¬ZR`_a�
h¥EG¨�H�[B��H�N�PQI>I>cqR�UVe�h�EG¨�H�[{��l<PQI>I~RTUgf � E�¨�H�N�PZI>I\c~Ry_qp�F�EG¨�H�N�PQ��H�R£fVf
| E<¨�H�mvI\�v[Bc\JM�@R�eV� §-E@¨�H�mvLO�3c~R£f�e z E@¨�H�mvm3c>I>I\LO>Ry_a� z E@¨�H�mvm3LON)RTUVU-r}E!¨�H��vH�I~Ry_V_}h¥E@¨�H��MH^mv�MH�R`_qp
F�E@¨�H��3JvmvL�RTe � E@¨�H^JMH��3Jvc>N�cqRTf�e | E)¨�H���w�RTeVU¢h¥E!¨�H�u^H�I>I\cK� z ��LOmvwZH�RTU�F�E)¨�PQmvm3c~RTSV� ª�E)¨�PQmvmvcKJML�®�RTUV�

z E¯¡¢E<¨���H�N���RTS�p�°xEj¨}E<¨���PQN)R`_�h¥E<¨���PZm�JMLOb�R�p i2EG¨���c©H�m3PZI>I\c~R£f�e�i2EG¨���I©H�����c\X�wZP^R`_qp � EG¨���I\PZl�H�N�H�R`_qp
«kE<¨���L�R S�p
| E<¨���LObd��PQI>cqR _ae W�E � E<¨���L��)R SVS ikE<¨���LO��X�H�I©H�bdc\�ZR UVS z E�¡�E@¨��d��H�N���R ev_ «kE<¨��(��N���R _aS
� E¯¡¢E)¨��d��N���R�eV�
°kE z E@¨��d��N���R£f��¢¨}E�¦�E)¨�c>LOl�H�Nd�)R�Sgf-h¥E�F�E!¨�c\L��Q�Zc~R£f�e}F�E)¨�I>H�mvb�RTSV� | E<¨�I©H�m3b�R��

ikEG¨�LO[{�GLO��JMPZI\I©H�R f�S h¥E��,E<¨�LON�u�PZm3�GR _qp W�E@¨�L�Ndn�H��GR p r}EG¨�L(LO�GPZmQR UV� «2E<¨�LO��c>��R Ugf h�E@¨�L�mvX�PQI>I>cqR _a�
ikE)¨�LOm�JMc>H�N�H�R f�S
� E@¨�mvPQ�v�Qc>LOI\c~R f�e ¨}E!¨���PZN��ZH±F}I>[BPZN�H�m ¬ R p W�E)¨���P�u^H��v²oR _V_ §-E)¨���I\l<PQm3Jv�vLON)R _qp

W�Ej¨}E@¨���I\I\�GR Ugf}| E | H��OPQN���H�m�J�R _qp h¥E | H^J3J�H�R _qp D E | H�u(c>PQ�ZR Sv_�� E�X�P�r�H�m3l�H�mvL�R f�� z E | P�¨�PQ�Z�QL�R eV�
F�E | PZc\�v��PQmZRTSV�-i2E | P�ª�PQN�JMX�PQ��b�PZm3³�R£f��¢i2E | P�ª!LOmvPQN�wZL�RTU¢h¥E | PZI\I~´¯µ m3�vL�R£f�e
ª�E | PZ[BLOm�JMc>PQmZR£f��

W�E | PQN���R _a� h¥E | PQN�c>N�N�L�R e | E | P � PQX�c>�QR eV� � E � E | PZm�n�PQN�J�R _qp i2E � E | c�i c>Lou^H�N�N�c~R f�U ¨}E | c\LON�c\�vc~R eV�
r}E | c�§,��wZwZH�RTeVU¢W�E¯§-E | cKJvJv[]H�N�N)RTf h¥E | ´jµ
N�L���m3c>L�RTU z E | L�N�H^JMcqRTf�e � E | LON���RT�-W�E | LON�c\N�c~R£f�S

D E | LOmvc\�OL�R£f�S z E | ��lGP�RTev_ W�E!����mvLON)RTUV��§¢E!��m3l�H�����PQmZR�p | E!��mvm3PZX�P^R�Sgf z E���mvm3PZX�P^R�Sgf
§-E<�����3PZl�cqR _qp ¡�E¯¨}E � H�N���R SV� z E � H^mvmvc\N���JvLON)R SV��� ETD E � PQX�LOmvb^L�R _aU §¢E¯ikE � PQc>I>X@R eV� h¥E � PQc>N�X�J�R SV�
W�E � E � PQmvN�H^N�X�PZw^R�Uv_}¨}E � PZm3mMH�wQw�H�R£f�e §-E � c>PZI\X)Ry_a� ikE � I©H�N�H���H�N)R£f�p}§-E � LOmvm3PZ�3JZR¯p z E � L�mvmvPQ�3JvPZmZR�p
h¥E � mMH�N�bdI\c>N)RTSVSYW�Ej¨}E � mvPQPZ[{H�N)RTSV�}¦�E � ��mvc\��Ry_a� h¥E<i-H�I>I\c>N�H^mvL�R£f��,W�EGi-H�I\�OH�mvX�JZR`_aS � EGi-H�mvlGPZm3�vLON)Ry_a�

¶



W�E���E)i-H�mv�Qc©H�R f�e F�E � E<i¢H�m�·�N�b^PZI~R f�p «kE<i-PQN��vPQmZR _qp ¡�E@i PZmvlGPZm3c>���)R Sgf-| EGi PZm3X�PZ�QR Ugf z E<i c©H����)R eV�
��E)i c©H�b^LO��[BLO�GLOI>LO��¸ZR£f�e � E@i-c>H�N�N�P�JvJvc~R£f�e}«kE<i-c\l��vL�N)RTf��
W�E¯ª�E<i c>[B[{PQI>I~R£f���¨}E¯h¥E)i c>N��vl���m3��Ry_qp

� EGi-c\LOb�H�mvc\� ¸ R _ae h�EGi-c\LOmvX�H^N�c~R eVU,� EGi c>m3LO[{c\N�c~R _a� h¥EGi c>��NdJMH�R f�e ��EGi-I>H��OLOI\PQuGR _ae,| EGi I>PQN�wZc\N��vbdcqR _qp
h�E)i LOI>X@R�UV� � E@i-LOI\X��v����[{c\X�J�Ry_a�}F�E!i LOI>LO�3�MH�N�L�uGRy_qp ikE@i LO[BPZw^R`_V_YikE@i-LO[BPZw¹��¨�PQl�H�I>I\LO�ZRTUVS

h¥E�i LON�����H�mvLouGR eVS µxE�i LON�w sH^I>PZw^R Uv_ ¦�E�i LOm3PZI>LouGR UV� F�ETD EGi-LO�3��H�n-R _a� «kE�i LO��I\c©H�N�L��ZR f�� F�E�i mvPQ�vPQI>P�R f�S
z E�i mvc\N��3JvPZc\N)R�SVS�¨}E�i-m3LO�v�3L^� � c>I\����PZmQR`_aU�§-Ej¨}E�i-m3LO���)Ry_qp,º�E�i mv��N�X�I>PQmZRTSgf
W�E�i-��c\[]H^mMH�PQ��X�H2¨�LO��J�H�RTSVS
»#E�i ��N�H�����º�N�H�I>H�N)RTUVe
¨}E�¡YH�l<PQmZRTSV�
«kE�¡YH���N)RTUVS z E�§-E�¡}H���N@R`_qpY�,E�¡YH�I>bdc>H�X�H�bdc>�QR�ev_"F�E�¡}H�[Bc>IKJMLON@R�SV�
rYE£�q°kE�¡}H^N)R f�� W�E£°xE�¡}H�N@R f�� §¢E�¡YH�N�X�I\PZmZR eV�Y� E�¡}H�����H�����PQmZR _a� «kE�¡}H�mvH�R egf}| E�¡}H^mvP�R ev_ h�E�¡}H�m3P�R eVe
z E<¡}H�m3�<PQmZR£fM_Y§¢E � EG¡}H^mvmZRTe�p
§-Ejh�E)¡}H^mvmvc\�ZRy_qp
h¥E@¡}H�m�JMw^RTf�� «kE<¡}H^JMH�b�P���H�[{H�R£f��¢W�E@¡YH����3PZmZRT�
¨}EG¡}H��(�ZR£fM_
h¥EG¡YPQ��bGRTSV�-F�EG¡YPQc£¤3lGL�PQmZR£fVf r}E<¡YPQc>N�PQ[]H^N�N)RTSV�-W�EG¡YPZc\N�mvc\���)R£fVf¢¨}EG¡YPZN�X�PZm3�vLON)RTUVS
h¥EG¡�PZmvN�X�LON)R eV� W�E�¡YPQ���vPQmZR SV� z EG¡YP�n�H�[{H�N�H^�OP�R f | E�¡�c>X�H��QR _a� ¨}E z E@¡�c>I>I\¼3R _a�
| E�¡�c>m3�v���dl���PQ��I~R SV�
F�E<¡YL(��b�PQmZRy_qp z E)¡�LO�)Ry_}h¥E)¡�LO��I>X�PZN)RTSV� z E ��¨}E<¡Y�v�@R��¢r}ETD E)¡���½@[{H�N)R£fM_�§-E¯��E@¡Y���O��PZ�ZRTUV�
º¢E@¡����vPQ[]H^N�N)RTeV��W�E@¡Y����JMLON@R�UVe�W�E@¦VN���H�N�X�PZI©H�R`_a�¢ikE<¦VN�JvmvLOwQwZc~R£f�e�h¥E@¦VL�mvc~RTeV�
F�E@¦gu^H�N�LouGR¯p
r}E@¦g�(��Jvc>N)RTUVS-��E!WOH�[BPZ�QR`_qp rYE!WOH���H^Jvc>I>H�b�H�R`_a� | E)W�PZH�N��ZRTeV�¢��EjW�E�W�PQLON)RTS�p z E!W�c\N�X�H�m3c©H�N�c~Ry_a�

� E@W�L���N��vL�N)R¯p}h¥EGW�LON�PQ�ZR£f�p
«kE¯«kEGW�L(L�RTS�p z E °kE<W���N@R`_aS
W�E¯��E<W���N���RTS�pYD E�§-EGW���N�b�R�Sgf
D E�«¢H^[{LON@R�eVS
| E@«-H�mQR _a�
� E��,E@«-H�mv����c\N)R e�p °kE<«¢H�JML�R f�� §-E@« PZ����H�m3JZR _qp º¢E@« PZm3wZPQI~R SV� �xE<«-��L�JMc\I>Lou(c>���)R eVS

r}E�« c\I>[Bc>N���JMPZmQR�UV� | E¯¡¢E�« c>[¾R�S�p�¡¢E z E�«-c\[9RTS�p,W�E��,E�«-c\[9RTS�p,h¥E¯W�E�« c>[¾R`_qp z E�r}E�« c\[9RTS�p z E�¡�E�« c>[¾RTegf
°kE�«kE(«-c\[9R _aU"� E(« c>[x��mvH�R egf ª�E(« c>m3�v���)R � z E(« I>c\[{PQN�b�L�R _a� h¥E(«-I\��JMP^R UVS r}Ed« Nd��JMPQ�vLON)R UVS r}E�§¢E(« L�R _a�
z E�F�E<« L�H��GRy_a� «kE<« LON�X�L�RTeV� | EjW�E�« LON���R�S�p
W�E<« LON�c>�O�3l<PQmv��Ry_a�YF�E@« LOm��dJMLouGR`_a�
F�ET��EG«-L^JVn�H�IqR`_a�
W�E@«-mvH����QR Sgf h¥E!« m3PZ���QR SV� W�E)« m3LOI>IqR fVf-� E)« mv��[{N�H^��bGR f h¥E)« m3���vP^R _a� �xE@«-m3��JMPQI\��L�uGR _a�

D E<«-��l<L�RTegf z E<��EG« ����I\[]H�N�N)R�SYD EG«-����mZRTSV� � E � EG« ��I\b^H^mvN�cqR�e�p�°kEG« ���MH^b^H^l<P^R�eV� z E<«
n�H�N���Ry_aU
F�ETD E)ª�HOH^�MH�N�PQN)R f�p-z E)ª�H�cqR UVU-z E@ª�H�[Bc~R f�e z E<ª�H�[B[{PQI~R _qp h¥E@ª�H^N���H���JMPQmZR UV� §¢E�ª�E@ª�H�N�X�PZmZR p

«kE<ª�H�N�N�LON)RTUV�}F�E<ª�H^Jv�)RTev_Yi2E�ª�H^Jvc>N�L�RTf�e�¦�EGª�H^wZwZc\wZwQPZmMH�RTf�S
D EGª!Po¨�L�[{��JvP�RTS-W�EGª!PZP�R£f��-W�EGª!PZP^R�S�p
°xEjW�E�ª!PZP^R�S�p z E � E�ª!PQPZ¿�RTeVS
§-E�ª!PQ��ÀPQu(m3P�RTSV� � E�ª!PZL�N�H�mvX�L�R�UVS z EGª!PZLON�P^RTf�e z E�ª!PQud�GR`_aU¢W�E | E�ª!PQn,c\�ZRy_qp
¨}EGª!c>N)R eV� ¨}E z EGª!c>N@R SV� W�E�ª!c>N�H^�ZmvP^R fM_ h¥E�ª!c>N�X��OmvPQN)R _qp ��E�ª!c>�GPZI\PZ�ZR � F�E�ª!c>��JMPQmZR pY| E¯µxE�ª!c\Jvu(c\NdJv�vP�u<R _qp
D EGª!c>�)Ry_qp � E z E<ª!L(��b��OPZmQRTfVf-F�E�ª!LO�Oc>N�L�uGRTeV�
h�E<ª!LOm3PQJvc~R£f�S}ª�E�ª!Lou�H^�ZRy_�f §-E£� z E�ª!�)R`_ | E�ª!���Z����PQ�vcqRTf�S
W�E�ª���PZ��b�R�SV�Y¨}E�ª����Zc~RTeV� � E�ª!��¤vH�N@R�SV� � E�ª!��b^PZN��QR`_qpYi2E(ª!��N����)R`_a�,ª�E�ª)�OLON��QRTfM_�W�E�ª)���QR�SV��§-E(ª!�(�vH�b�R`_�f
��E@ª)�dJMb^PZN)R f�p � E@hÁH���b�R SV�-| EGhÁH���Â ��PZPZN@R UVU §-E<hÁH�X�mvH�b�R _qp «kE<hÁH�PQ�v��c\[]H�R _qp «2E<hÁH^b(��LO��I~R UVS
D E)h9H�bdc~RTSVU � E@hÁH�bd�vc\[{Lou(c>�^R�SVe z E)h9H�I>X�P^RTfM_ z E)h9H�I>c\bGRTUV� ikE<hÁH�N��ZH�RTSV� F�E@hÁH�N�LO���MH�bdc>�3¸^Ry_ae
� E<hÁH�m3��H�m3LOI>cqRTf�p�¨}E@hÁH�mvc\N�L�RTSV�-¨}E � E@hÁH�mvc\N�L�RTSgf
F�E)hÁH^m3JMc\N)RTeV� h¥E@hÁH�m�JMc>N@R�SVe}��E<hÁH�m3Jvc>N�ÃoRTSv_

Ä



h�EGhÁH�m3J sÅ N�PQw�R U §-EGhÁH�m�J sÅ N�PZw¹��r�H�I\I©H�m sÅ N)R Uv_ D EGhÁH^mv���OH�[]H�R egf
� EGhÁH���JMmvH�N�X�m3P�H�R eV� D EGhÁH^�v��l�������c~R egf
h¥E¯��E)hÁH^JvJv�vLON@R�e�p � E)hÁH�wQw�H�N�JMcqR�e-«kE z E!h¾� � H�mvI>H�N�X)R£f�� � E)h9�Z¦VN�JV�(mvP^R�eVS�§-E!h9� � ��IKJV�(ÆgR�SV�

F�E<h9PZ��JMH�R SV�
� E<h9PZ��JMH�I©H�R SVU z E@h¾PZN�wQPZ[BPZmvÇ^R _V_ F�EGh9PQN�wZc\LON�P�R f�e � E@h¾PZmvb^PZIqR f�p ¨}E<h9PQ�vm3LO��c©H^N)R f��
F�EGh9PZ�3�vc>N�H�R�UVe}D EGh9c©H�L�R`_qp � E<h9c\I©H�X�c\N�Lou(c>��RT��W�EGh9c\I>PZ�QR�UVSY§-EGh9c>I\I>PZmQR�UVeY¨}E<h9c\I>I>�QR�SVSYh¥EGh¾c>I>N�c>b�R�SV�

F�E!h9cKJMmMH�R _ ikE@h9c\Jv�vPZI\[]H^b(��PZmZR _a� ¡�E@h9cK��H�b^P�R egfkz E@h9L(PZX)R SVS � E)h9LO�O�OcqR e ¨}E z E�h9L(LON)R S�p
§-E@h¾L�LOm3P�Ry_qp
h¥E@h9LOm3PZI\I>L�R£f�e � E<h9Lou�c\I>I>H � PQmvN�H�N�X�PZw^R�SV�¢W�E<hÉÈ��I\[{PQN��3JoÈH�X�J�RTSV��F�E@h9��bd��PZmÊ¤3PZP^R`_qp
D��)E@h9��I>I\PZmQR�SV� §-E@h9��[2��LOmvX)RTSVe � E)h9��mMH^JZR`_qp-h¥E)h9���3�vc>N�c~RTe-W�E � H�����JM[{H�N)Ry_qpY°kE � H��OH�c~RTegf
F�E � H���H�N�L�R egf W�E � H���H�N�L�[]H�R eV� «kE � H^b^H^[x��mMH�R egf ¦�E � H�b�H�N�L�R UV� F�E � H���c>PQmZR eVe �xE � PZ�Z��I©H�R _a�
¨}E � PZ�)R£fVf¢h¥E z E � PZ��l�H���PQmZRTSgf�W�E � c>PQI>�vPQN�ËORTSV�
ª�E � L(X���I>[{H�N)RTS}h¥E � LOm3[]H�N@R��
µkE � LOmvN�c>PZI\I©H�RTSgf

��E � ��mv�vP^R�UV� z E�¡�EGµ
�)Ry_a�,°xE | E�µ �@R�S�p,¦�EGµ
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mvP�JMc\��H�IG��mvPQX�c>��JMc\LON��ZR��v�����OPZ��JMc>N��xJM��H^J"JM��P �GPZm�JM��m3l�H^Jvc\uOP Â¢¨ | Û ��Â-¨ | Ý"�3JMH��OP
[����3J�X�LO[{c\N�H^JvP�¤3P�J
��LOm3[]H^Jvc>LON@R�H�N�XtJv��P mvL�I>P
L���JM��P N�LON��g�<PQm3JM��mvl�H^Jvc\u�P �3J�H^�OP-c>��m3PZX����QPZX¾JMLk�ZL�Ndu�PZm�JMc>N��B·�N�H�I)��H�m�JMLON��
c>N�JvLÁ��H�X�mvLON��¢n,c\Jv��LO��J��vc>��N�c\·��ZH�N�JMIK�ØH^½<PZ�QJvc>N��9JM��PQc>m¢[x��I\Jvc>��I\c>�Qc\JMc\PZ�}H�N�X�[BLO[BPZN�J�H�EtD���c\����H^�<PQm
H�X�X�mvPZ�3�vPQ�
JM��P Ò ��PQ�3Jvc>LONÌL^��n,��PQJv��PZm
[BLOm3P��3��l�JMI\P�P�½@PQ�QJM�QR)�v�����¥H^�}[BLO[{PQN�JM��[ �QLOmvm3PZI©H�JMc>L�N)RGH�I>�3L
�v��m3u(c\u�PB��H�X�mvL�N�c>wZH^JMc\LON)E D���Pk��m3PZX�c\�QJvc>LON��Y��LOm}JM��Pk��H�m3JvLON [BLO[{PQN�JM��[ �ZLOm3mvPQI©H^Jvc>LON��}H^J
Jv��PkI>P�uOPZI
L�� � ª�ª�F0��m3PZ�Zc\�vc\LON�n"PZm3P{·�m3�3J�LOl�J�H^c>N�PQX¥l��ç¨}E � E � LON��ÁH�N�X�r}E�§¢E � PZl�lGPZm�c>N¥� ò�� H^N�Xçm3PZ�ZPQN�JMI\�
mvPQ��H�I\�Z��I>H^JMPQX c\N JM��Pt[BL�X�cK·�PZXóI\P�H�X�c\N��ØI>LO��H�����mvL�Ð�c>[{H^JMc\LON Û h9ª�ª!F
Ýx��mvH�[BPQn"LOmvb�l��É§-E � PQmvPZw¹�
§�H�[{L���� � � E D���PZ�vP2��Â-¨ | �gX�mvcKuOPZN �QLOmvm3PZI>H^JMc\LON��}P¹Ð(JMPZN�X�Lou�PZm-H±I©H^mv�OP¢mMH�N��OPxL��×��H�m�JMLON [BLO[BPZN�J�H
X�cK½@PQmvPZN��ZPZ�"H�N�X{�v��L���I>XBN�L�J×lGP��QLON������3PZXBn,c\JM�B����PQN�LO[BPZN�L�I>LO�Oc\��H�I�r�LO�vP¹����c>N��3JMPQc>NB�ZLOm3mvPQI©H^Jvc>LON��h�G¦ �
��m3PZ�vPQN�J}LON�I\�]��L�m���H�m3JvLON¾[{LO[BPZN�JMHxX�c\½<PZm3PZN��QPZ�����¾JvL Äd§�§ h9PQ��E
ºYN�Jvc>I)N�Lon-R�Jv��P¢JVn"L^�g��H�m3Jvc>�QI>P
[BLO[BPZN�JM��[ �ZLOm3mvPQI©H^Jvc>LON���n"PZm3P���JM��X�c>PZX¾LON�IK�±l�� JM��P�µ � F
ªç�QLOIK�

I©H^l<LOmvH^JMc\LON±c\N�¡ � ¡ � �QLOI>I\c>�vc\LON���H^J�HB�QPZN�JMPQmYL^�#[{H��v�,PQN�PZm3���tL��?¨ª© ¶ i-P��«�¬© � E"¨���H�mv��PZX¾��H�m3Jvc>�QI>PZ�
c>NBJM��P�����I>I�P¹Ð��GPZm3c>[BPZN�J�H^I>I\�BH^�Z�ZPQ�v�3c>l�I\P}�vL�I>c>X{H�N���I>P,n�PQmvP ���3PZX c>NBJM��P
µ � F
ªØH�N�H�I\�(�vc\�ZE�D���c>��[{H�X�P
c\JY�GLO�v�3c>l�I\P¢��LOm}µ � F}ª JvL±c>��N�LOmvP-�3LO[{P�PQ½<PZ��JM�
L��@¤3P�J}m3PZ�QLON��3Jvmv����JMc\LON)R@l���J}Jv��Px�ZL�mvmvPQI©H^Jvc>LON��,n"PZm3P
[BP�H��3��mvPQX{LouOPQm×H-I>H�mv��PZm��QLON�P�mMH^X�c>����Jv��H�N2��H^N{lGP�mvPQI>c©H^l�I\�-JMm3P�H^JvPZX2JM��PQLOmvP�JMc\��H�I\I\�OE z Jvmvc>��JMIK���3�<PZH�bO�
c>N���R<Jv��PxJM��PQLOm3�ÁX�PZ�3�Zm3c>lGPZ�-��H�m�JMLON �3��Lon�PQm¢X�PQuOPQI>LO��[{PQNdJ-L�N�I\�¾n,c\Jv��c>N H±�3[]H^I>I�LO�<PQN�c>N��tH�N��OI\P� ¼
H�m3LO��N�XkJM��PÓ¤3PQJÏH�Ð�c\�ZR��vL Jv��H^J�JMH�Nl ¼ ¨ª ¼ E#D���P}µ � F
ª9[BP�H^�v��m3PZX2X�c>��JMm3c>l���Jvc>LON��#�v��L�n"PZX]H
��H^J3JMPZm3N

¦



c>N Ò ��H�I\c\JMH^JMcKuOP2H��Om3PZPQ[{PQNdJ-n,cKJM�ØJM��PQLOmvP�JMc>�ZH�I���m3PZX�c\�QJMc\LON��QR�l���J�Jv��Pku^H�I>��PQ�-L���Jv��P{��H�m3JvLON¥�3��Lon�PQm
�Z��JML�½¯®5���°� ¶X� P�Ð(JMmvH��QJvPZXÌ��m3LO[ JM��P¢·�J L���Jv��P��QLOmvm3PZI>H^JMc\LONÁX�c\�3Jvmvc>l���JMc\LON���n�PQmvPxc\N��ZL�N��vc\�3JMPQN�J
n,c\Jv�
JM��P±®��9�4P¹Ð(JMmMH^�QJMPQX9��m3LO[ ·�Jv�,L��ÓJv��P-c>N��QI>���3c\u�P [{LO[BPZN�Jv��[ X�c\�3Jvmvc>l���JMc\LON��S� ¶�§�� E
¦VN�JM��c>����H��<PQmZR�n"P mvPQ�<LOm�J2HÌ[BP�H��3��mvPQ[{PQNdJxL���JM��P±JVn"L^�g��H�m3Jvc>�QI>PB[{LO[BPZN�Jv��[ �QLOmvm3PZI>H^JMc\LON¥��LOm

����H�m3�OPZX ��H�m3Jvc>�ZI\PZ�¢c>N¥PQuOPQN�JM�xn,c\Jv�çX�c ¤3PQJ�c>N�u^H�mvc>H�N�J�[{H��3�vPZ��c>NçJv��P]mvH�N��OP ò#ò²QÝ"òOÕ i PQ�' ^�ZSoEÁh9L^�
[BPZN�JM��[ �QLOmvm3PZI>H^JMc\LONkX�c>��JMm3c>l���Jvc>LON���H�mvP,[BP�H��3��mvPQX{��LOmÏ����H^mv�OPQX{��H^m3JMc\�ZI\PZ�Ïc>N2mvPQ�3Jvmvc>��JMPQX]�ZL�N�PZ�Ïn,c\Jv�
H�NÉLO�GPZN�c\N���H�N��OI\P¾L^�) ¼O³ §~´mÝ mMH^X�c©H�N��2H�mvLO��N�XÉJv��Px¤3PQJ{H�Ð�c>�QE ��uOPQN�JM�]n"PZm3P9��m3L�X����ZPQX4H^J2JM��P
D�PQu^H^JMm3LONÁ�QLOI>I\c>X�PQm�c>N5¢T¤¢Á�ZLOI\I>c>�3c>LON���H^JYHB�QPZN�JMPQm}L��#[]H^�v��PZN�PQmv���tL�� ¶ Eµ© ò D�PQ� H�N�Xtn�PQmvP�mvPZ�QLOmvX�PZX
l��±JM��P�¨ | � ¦v¦×X�P�JMPZ��JMLOmQE"D���P-JvL�J�H^I)c>N�JMPQ�OmMH�JMPZXtI\��[{c\N�LO�3c\JV�{c>� Õ ¦ Ý ��l � _ E
D���P
X�H^J�H¢�MH�[B��I>P��ZL�N��vc\�3JM��L���PQu�PZN�JM��n,cKJM� H�N]P�Ð��<PQ�QJvPZXt[{c`Ð(JM��m3PYL�� Ò ��H^mvb{H�N�X±�OI\��LON ¤3PQJM�QE�¦VN

LOm3X�PZm�JMLY�ZLO[B��H�m3P×P¹Ð��<PQmvc>[BPZN�JMH�IdmvPZ�3��I\Jv�Ón,cKJM��Jv��PZL�mvPQJvc>�ZH�I���mvPQX�c>��JMc\LON��ZR�JM��P"H�N�H^I\�(�vc\��c\�Ó�ZH�mvm3c>PQX�LO��J
c>NBJM��PY�ZPQNdJvPZm��VL��©�g[]H��3�"���(�3JMPQ[ L^�)JM��P�JVn�L,¤3PQJM�QE�D���P
X�H�J�H�H^mvP�X�c\u(c>X�PZX]c\N�JML��3PQu�PZNtl�c>N���H��Q�ZLOm3X�c>N��
JML Jv��P�u�H^I>��P�L��<X�c ¤3PQJÏc>N�u^H�m3c©H�N�J�[{H��v�QROn,��c>���{H�I\I>Lon,������JML-P�Ð���I\LOmvP�Jv��P,X�PZ�GPZN�X�PZN��QP}L��<�ZL�mvmvPQI©H^Jvc>LON
��H�mvH�[BPQJMPQmv�,LONtPZN�PZmv�^�OE
D���P-X�H^JMH2H�mvP ·�J�JvL � ª�ª�F H�N�H�I\�dJMc\��H�IG����N���JMc>L�N��,H�N�XtJM��P u^H�I\��P L���JM��P-��H�m�JMLONt�3��Lon�PQmY�Q��JML�½

®��9� c>��P�Ð(JvmMH���JMPZX@E#D���P"�ZLOm3mvPZI>H^JMc\LON��!LOl��vPZm�uOPQXxc>N¢X�H^JMHYH�m3P"�QLO[B��H�mvPQX¢JvL
h¾LON�JMP�¨�H�mvI\LY��m3PZX�c\�QJvc>LON��
l��±JM��P�¶~·-¸º¹w»q¼¥Jv��N�P-F½� ¶O¶ R ¶�Ä�� H^N�X<¹w¾y¿�À^»ÂÁ ò E Ý � ¶oÕ� PQuOPQN�J}�OPQN�PZmvH^JML�mv�ZE

�X��� �VÃ;ÄV�j�ÆÅ

Ç � �OÈ�É}Ê Ë#Ê�Ì�Ë%Í�ÈdÎ6Ï�ÐqÑtÒÓÍ�ÌfÒCÎ6Ô�ÔtÕXÌdÉuÐ�Ö�Î�ÊvÐ�Ì~Ñ

� ª�ª!F H�I>I\L�n,�2H��<PQm3Jv��mvl�H�JMc\u�P9�ZH�I>�Q��I©H�JMc>L�NÉL^�}JM��P9��H^m3JML�N �v��L�n"PZm]ld�Éb^PZPZ��c>N��çH�I>I�JvPZmv[B�BL��
LOm3X�PZmÆ× Ñ Ø I\N S Ñ�Û,Ù�Ú �ZÛqÝ×H^N�X^× ÑØ I>N S Ñ � _ Û,Ù�Ú �,ÛqÝÏH^J�H^I>I�LOm3X�PZm3�|Ü9L^���<PQm3JM��mvl�H^Jvc>LON2JM��PZLOm��OE�¦VN]Jv��PZ�3P}JMPQmv[B�
× Ø c>�
Jv��P2�3JMm3LON��t�ZL�����I>c\N�� �ZL�N��3JMH�N�J�H^N�X Ù�Ú �,Û"c>�
Jv��P}¤3PQJ-PZN�PZmv�^�OE{h9LO��J�L^�"Jv��P2��H�m3Jvc>�QI>PZ�}c>N]¤3PQJv�
��H�uOP�Ý�Þ�ß ¶ i PQ�j ���� Ý�� RGn,��PZmvP�Ý�Þ c>��Jv��P¢JvmMH�N��3uOPQmv�3Px[{L�[{PQNdJv��[ n,c\Jv�9m3PZ�3�<PQ�QJ}JvL{Jv��P�¤3P�JYH�Ð�c>�ZE
D���PQmvPQ��L�mvP�R@c>NÌLOm3X�PZm�JML±�3���Z�QPZ�3�3����I\I\�ÌX�PZ�v�Qmvc\l<P�¤3P�J}��mvH��O[BPZN�J�H^Jvc>LON@R@H{Jv��PZL�mvPQJvc>�ZH�IÓ[BL(X�PZI�[x����J
lGP
H�l�I\P
JML2��H�N�X�I>P ��H^m3JML�N9PQ[{c\�v�vc\LON��,H^J,�3�����ÁI\LonAJvmMH�N���uOPQmv�vP�[{L�[{PQNdJMHx�v�ZH�I>PQ�ZE
¦VN � ª�ª!F Jv��P±m3P Ò ��c>m3PZ[BPZN�JxJv��H^Jx��H�m3JvLONàÝ�Þ�á½®�â,ã�Û�ä���R#��LOm�HÌ�v�~åB�Zc\PZN�JMIK�ç��c>�O���Q��JML^½ �3��H�I\P

®�â,ã�Û�ä�� Û JV�(��c>�ZH�I>IK�¥H ��P�n i PQ�' ^�oÝ¹RÏPZN��3��mvPQ�2Jv��H^J2LON�I\�¥��H�m3JvLON��kc\N�JM��P �GPZm�JM��m3l�H^JMcKuOP m3PZ�Oc\LON H�m3P
c>N��ZI>��X�PZX2c>NxJv��P���H^I>�Z��I©H^Jvc>LON)E�FY�ÊJvPZm�Jv��P�mvPQ�v��[B[]H�JMc>L�NxJM��P�u^H�I\��P�L���JM��P,��H^mMH�[BPQJvPZmg®�â,ã%Û9äQ����H�N2lGP
I>Lon"PZm3PZX�JvL�Jv��P�u^H�I>��PÏL��~æ|çyè}é"EÓª!Lon�PQmvc>N���Jv��P"��H�mMH�[BPQJvPZmz®�â,ã�Û�ä��Ìc\��P Ò ��c\u^H�I\PZN�J�JML�c>N��QI>��X�c>N����3L��ÊJMPQm

©



ξ
ê0

ë
1 2

ì
3
í

4
î

5
ï

6
ð

7
ñ

8
ò

ξ
d

N
/d

0
ë

0.5
ë

1

1.5

2

2.5
ì

3
í

3.5
í

4

4.5
î

=0.5cθCone Q=19 GeV
Q=50 GeV
Q=119 GeV

ý�óc])Kz�3ülpÆrurua�02!6143e�6�#09Ydú)�¥ø3ÿ\ùc(!Ó&'(&�ú !"ù#�6& û602�\ù·ÿ�0êþf��ù#02(!6�T*�(dÿL�ôB�õ Ú �,Ûqö ¼ B°� Fd�÷U�
��Mø�!¥û[� ��
�]	ú4J
ø�!vûO�'���¯Bø��\�
 � ú4Jù1Vø�3214�63;ø3ù·úJû°ø�1418(dÿNû602!�R�ùc(�ú��8�û/K

��H�m�JMLON��×c\NxJM��P,X�PQ�v�Qmvc>��JMc>L�NBL^�<Jv��P,[{L(X�PZIqE z PQJvJvc>N��S®�â,ã%Û9äQ�çJML-c\Jv��I>Lon�PQ�3JÏu^H�I>��P�R�æ|çyè}é�R�[{H�Ð�c>[Bc>wQPZ�
JM��P�mvH�N��OP�L^�)H�����I>c\��H�l�c\I>cKJV�-L��<Jv��P,[{L(X�PQI~E�D���PY����PZN�L�[{PQN�LOI>L��Oc>�ZH�I��3��H�I\P,mvPZ��I©H��Qc>N��
Jv��P�JVn�L¢c>N�cKJMc>H�I
��H�mvH�[BPQJMPQmv�L®5âZã�Û9äQ�øH^N�X<æ|çyè}éÉc>�}�QLON�uOPQNdJvc>LON�H�I>IK�9�ZH�I>I\PZXC®5����EY¦VNÌJM��PQLOmvP�JMc>�ZH�I���H�I\�Z��I>H^JMc\LON���·�N�H�I
P�Ð���m3PZ�3�vc>L�N��x��LOm-JM��P±L�l��vPQm3u^H�l�I\PZ��L^�,c>N�JMPQmvPZ��JkH�m3P]���3��H�I\I\� ����N���JMc\LON���L^�hü ³ I>N Û ®�ý�®5����Ý¹R#n,��PZm3P
® ³ Ù�Ú �,ÛZ ¼ c>��JM��P¢�3L^�V�ZH�I>I\PZX�¤3P�J,��H�mvX�N�PZ�3�ZE×D���PZ�3P¢·�N�H�I!P�Ð���m3PZ�v�3c>LON��Y�ZH�N9lGP P�Ð���H^N�X�PZX9c>Nt�GL�n"PZm3�
L���ü)E¢D���P � LON���� � PZl�lGPZm H^����mvLOH����þ� ò�� b�PQPZ���¢LON�IK�9JvPZmv[B�}Jv��H^J-H�m3P�����I\I\�¾�ZLON�JvmvLOI\I>PZXÌn,cKJM��c\NÁJM��P
��m3PZ�Zc\�vc\LONÁL��ÓJM��P���H�I\�Z��I>H^JMc\LON)R�cqE�P^E�N�PQ�OI>PQ�QJM�}H�I>I)JvPZm3[{��L���LOm3X�PZmV× ÑØ I>N S Ñ � S Û,Ù�Ú �,ÛqÝ,H�N�X9��c>�O��PZmZE�D���P
� PQmvPQw���§�H�[BLO��H�����m3L�H����¯� � � ��H�m�JMc©H^I>I\�Bc\N��ZI\��X�PZ�,��c\�O��PQm��VL�mvX�PQm�JMPQmv[B�ZE
D���P¢c>N��QI>���3c\u�P [{LO[BPZN�Jv��[ X�c\�3JMm3c>l���JMc>L�N±����N��QJvc>LON¾L��Ó��H�m�JMLON���c>N�¤3P�JM�Vÿ Û�� Ý ³ ³��³�� c\N � ª�ª!F c>�

X�P�·�N�PZX�c>NÌJvPZm3[{� L��ÏJv��Pxu^H�mvc>H�l�I>P � ³ I\N Û _� Ý,n,��PZm3P�� ³ ®	�
��� H�N�X^¢�c>�}Jv��Pk��H�m�JMLONØ[BLO[BPZN�JM��[¾E
D���c\��X�c>�3Jvmvc\l���JMc\LON±c\����mvPQX�c>��JMPZX¾JML2��H�uOP�HkX�c>��JMLOm�JMPQXÁi-H����3�vc>H�N9�3��H��GPO� ¶ ¸ ���

���� � ³
���� Ä�� P�Ð���� ¶¦ Ý�� ¶Ä��! � ¶¸ Û Ä#" Ý�Ý  S " ¶

ò$�! U " ¶
Ä ¸ Ý  f&%�' Û ¶ Ý

n,��PQmvP  ³ � � � � H^N�X � � c>�"Jv��P}�GLO�3c\JMc\LONBL��!JM��PY[]H�Ð�c\[x��[ L��@JM��P
X�c>�3Jvmvc\l���JMc\LON)E�D���P
�QL�P�å{�Qc>PQNdJv�� R � R�H�N�X�Ý±H�mvP
Jv��P}Jv��P
n,c>X�Jv�)R��3b�PQn,N�PZ�v�QR@H^N�Xtb(��m3JML��vc>��L���JM��P c\N��ZI\���vcKuOP
[BLO[BPZN�JM��[0�v�GPZ��JMm3��[9E
D���PQ�vP��ZL(PvåB�Zc\PZN�JM�9H�mvPØ�ZH�I>�Q��I©H^JvPZX4JvL N�P¹Ð(J3�gJvL^�VI\P�H�X�c>N���L�mvX�PQm9H^N�XAX�PZ�GPZN�X LON�®5����E0µ}uOPQmMH�I\I~R
JM��Px����N��QJvc>LON ��H��}JM��mvPZP2��H^mMH�[BPQJvPZmv�YJML lGPxX�PQJvPZm3[{c\N�PZXØP�Ð��GPZm3c>[BPZN�J�H�I\I\� � JM��PkN�LOmv[{H�I>c\w�H^Jvc>LON � R
®��9�,R H�N�XAH�N ��N�bdN�Lon,Nø��c\�O��PQm��VL�mvX�PQm �ZLOm3mvPZ��JMc\LON JvPZm3[ ( Û ¶ Ý�� ò�� c>N*JM��PØ�ZH�I>�Q��I©H^Jvc>LON L�� � � ³

¶�§



§~´5Ý ü "*) � ü " ( Û ¶ Ý�Ron,��PZm3P ) c>�!H��QLON��3JMH�N�JÓJv��H^J�X�PQ�<PQN�X���LON JM��PÏNd��[xlGPZm!L^���QLOI>LOm3��H�N�X JM��P×Nd��[�l<PQm
L��ÓPQ½<PZ��JMc\u�PZIK�±[{H��v�3I>PZ�3� Ò ��H�mvbd�ZEÏD���P-��N�b(N�L�n,N¾JMPQmv[+( Û ¶ Ý"c\��P�Ð��GPZ��JMPZX¾JML2lGP c>N�X�PQ�<PQN�X�PQNdJ�L��zü)E
D���P
��mvPZX�c>�QJvPZX X�PQ�<PQN�X�PQN��ZP-L��)Jv��P
c\N��ZI\���vcKuOP}[BLO[BPZN�JM��[0X�c>�3Jvmvc\l���JMc\LONBLON¢¤3PQJ���H�m3X�N�PZ�3��c>�"�v��Lon,N
c>N � c\��E ¶ E
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��H^I>�Z��I©H^JvPZXtl��±J�H�bdc\N��kJM��P-l�c\N��Vl����Vl�c\N mMH^Jvc>LkL��ÓJM��P-X�P�u(c©H^JvPZX¾H�N�X¾X�PQ�aH^��I\J,X�c\�3Jvmvc>l���JMc\LON�� �
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� P×m3P Ò ��c\mvP×LON�I\�
LON�P�uOPQm3JMP¹Ð�c>N-JM��PÏPQu�PZN�J�ROn,��c>���¢�OmvPZH^JMIK� mvPQX����ZPQ�ÓJv��P"�QLON�JMm3c>l���Jvc>LON-L���[x��IKJMc>��I>P
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0.12 Pythia Tune A charged hadrons

CDFSim tracks before cuts

CDFSim tracks after cuts
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Pythia Tune A charged hadrons

CDFSim tracks before cuts

CDFSim tracks after cuts

Q=50 GeV
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�k�^�s�U¬s�k� £¦�����d�������d�h�)�����f�d���������)�k©åù²�¨�%~��>�d¯²�%~)�
(��k��¡³�����s�¢���%�>»�s�d� ��~d�<�%�f��~d�d���H�s�¥�����m»8�z�s�w��~d�<���s� �%���k���d�>�%���d°/���d�������%�\�%���s�d�g���s�`�%~d�f���`¬-�����s�
�k����������¼
�d�)�������)�k© ª ~d���h}`����¯�}`�s�z���d�)�¥��� �%�f�·��£���~d��8r©:9¥© é �f���s����¡³�f���z�s��TØ�d�k��°s£¨�s�d�º]b�>�%�������s�;9\�k���k�d�f�
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(����d�d�d�>�%����� ¢Ø�%~d�´Þ@�%�s�����s�²Þ:� �%���%�)����]U�9�f�����d�s���³�d��(|�������H�*]i�d�k���H�s���9¢t��~d�¨ú·���d��� �%� £²�s�0TØ�d�)�H�>���������
Ú �d���%�d���s�-9\�
�������k�<9-�k���f�d�k� �s�d� ª �k��~d�d�s����°s£®�s�1=��s�d�s� ¢Ø�%~d�£]U�>���d�%�s�)9\�f���k�)�k�k�^�>�d� TØ�d°����d�k�f�����)°
d{�k���k�s����~ Ú ���)�d�k���t�s� Ú �>���s���F¢Ø��~d�C]U�m�%���s���s�>9\�k���k�d�f� Ú ���d�)�k���g�s�z��~d�Cd{�k�d�d�)�����¢�s� Ú ~d�����F¢Ø�%~)�
9-}{�����0]U�>�������d�s�?9\�f���k�)�k�4(����d�d���m�%���s� ¢\��~d�	º/© è ©�9\�����s�R(����d�d���m�%���s� ¢\��~d�4�`�d�d�d�f��¡¢���d�������k�����d¡ �/@�d�
�`�����d�d�)°r�d�)�£(���������~+�d�d°d�Ò;	�f��¡³�s��£÷¢+�%~)�BA[�����k�s�C9-�k���f�d�k�U�s�d�XTa�)°����d�f�k�����d°[(����d�d���m�%���s���s�)�³�%~)�
A[�����k�s��di�f���H�>����~,(����d�d�d�>�%����� ¢)��~d�D9\�f���f�d�k�r�s�d� ª �f��~d�d������°s£º(��s�k�������%���f� Ú ���)�d�k���l�>�d�·��~d�Ld{�P£��s�
9\�-�k���f�:£��E81A5¢���~d�{Þ:�d�������%�\��]b�>�%�������s�d�)� è ~�£-���.�-�)��]b�d�f���k�s�����z�f� è ~�£-���.�+�d�U�d�f� è �s�������f�d���f� * Ú ])dF9÷¢
�%~)�Õd{�d�������s�X(��s�d�d���>�������^�����_�h�s�����)di�f���k�s����~ ¢\�%~d� Ú ��¡³�����HG���^Þ:�+���k��¡³���d��� �%�k�����s���)� Ú ���f�d�k���	£ ª �k�¼
�d������°�GI �)�9-���s���i¢)�%~d�4TØ�d�����¥�k�s� Ú ��¡³¡/�d�d���:£KJ � Ì �d¡³�s� è �s���k���%���s� è ����°s�%�s¡¢¡³��¢\��~d�L9\���P¬>�s¯£d3M é
ºU°s�k�d��£÷¢
�s�)�§��~d�	ºU�H�>�d�k¡/£ �s��(l���d���s�d��©

Á p ÃON<;�lw;�½tJPv�CER+IAD'²�S�F p uU;QP{R+J@²�S p hb;�Ø¢B+S?A?KS�F p GPL-T n ;m_¥FEJ�]MGPL pSRBT	UWV o U>XZY�[3\/]H^`_E]�abTc^`VedS\ ¶3fhg p ST+IKD:ST
cs]�i+;-_¥F GPL^_aR+GPL-RòuwGPL t mXT-IKDEIKJML+Co6�FEJML>DEIkjS�FESC p 9hIKO.¾µCEB�F'¾kN�qPS�D:D:S p pWw@w�p�v�;

Á2qcÃON<;>7�;�h_²IAY	J�q p N<;ýlw;9½tJPv�CER+IAD'²�S�F p ub;�hi;lP{R+J@²�S p GPL-T n ;>7�;�_¥FEJMIAGPL p�m ;	nXR>]sC�;7¼porq p �@� t pWw@|@�gvts�uevwukxH;
yKz p q�pW� t pWw@|@�gv�;

ÁÂ�cÃ�9U;7h`?KS%j�GPL+T�S�F1{W|~}H��� te� nFh~l�¼oJM?A?AGHcdJPF GHDEIKJMLJv p nlRm]�C�;ýl�S�D:D�;îj�oE��� p ���Pq t pWw@w�p�vts�n8;7½U;îh`W%D:JML�{/|�}H���
te� nÒh~l,¼|JM?A?AGHcdJPF GHDEIKJMLFv p�m ;EnXR>]�C�;F¼��E� p �@|g{ t pWw@w@�gvts��{;FhgvPS�F CB{/|�}H��� te� nÒhkl,¼|JM?A?�GHc)JPF�GHDEIKJMLJv p�m ;
nlRm]�C�;Y¼��E� p p�{`w t pWw@w@�gvts ½U;újoB+C:v�B+?AIAWL{W|-}H��� t h~lYm~n � ¼oJM?A?AGHcdJPF GHDEIKJMLJv p nXR>]�C�;¡l�S�D:D�;új y�� � p �@|@w
t pWw@w@�gvts-9U;gh`?KS%j�GPL+T�S�F>{/|�}H��� te� nÒh~l�¼|JM?A?�GHc)JPF�GHDEIKJMLJv p nXR>]�C�;@l�S�D:D�;gj y ��� p �@�@w t pWw@w@�gvtsý½U;gjoB+C:v�B+?AIAW
{W|B}Z��� t hkl÷m�n � ¼|JM?A?AGHcdJPF GHDEIKJMLFv p nXR>]sC�;�l�S�D:D�;ej y � � p �@�@� t pWw@w@�gvts1n8;�hgc-FESB�{/|+}H��� t ½�mÑlKn � 7
¼|JM?�?AGHcdJPF GHDEIKJMLJv p�m ;�nlRm]�C�;Y¼�q	� p p�{`w t pWw@w@�gvts�P[;úh`WEvPS�F CEDEG���{W|>}H��� te� nÒhklµ¼|JM?A?AGHcdJPF GHDEIKJMLFv p mlB�F;
nlRm]�C�;Ki�;÷¼ z p ��{`w t pWw@w@|gvts~n¥;úhtc+FESB�{W|>}H��� t ½~m�lKn � 70¼|JM?A?�GHc)JPF�GHDEIKJMLJv p nXR>]�C�;¡l�S�D:D�;÷j ����� p �@|@�
t pWw@w@wgvts)9<;9htc+c-IKSL-T+IK{/|�}H��� te� nÒh~lC¼oJM?A?AGHcdJPF GHDEIKJMLJv p mXB�F�;cnXR>]sC;Si�;ý¼ z�z p q�p�{ t pWw@w@wgvtslNU;>7æeoGPCEGHv�I p
O�JPF n l÷½¦¼oJM?A?AGHcdJPF GHDEIKJML p n l÷h_¼�¾��e¾�w@�c¾À���`y p n l÷h_¼²Z+FES�Z+F�IALmD p n DEGPL+O�JPF T p pWw@w@�s;

Á �`Ãr_z;7h-�dJM?AT�S�FF{W|�}H��� t ¼�½h6Q¼|JM?A?AGHcdJPF GHDEIAJMLJv p nXR>]sC�;��gSrq\;Jl�S�D:D�;���q p q�pPpW|`y`� t q`y@y�p�v�;
ÁÂ�cÃ[½U;îh`W%JMC:DEG5{W|�}Z��� t ¼�½h6Q¼|JM?A?�GHc)JPF�GHDEIKJMLJv p nXR>]sC;��aSrq);î½��E� p y�pq`y@yg� t q`y@yg�gv�;
ÁÂ�cÃò¼`;�n8;-6+JML�xrGPL+T�j`;E�i;7¿´S�c+cdS�F p nlRm]�C�;7l�S�D:D�;Fj�oEo � p q@|@w t pWw@|@wgvts¡¼`;�n8;-6+JML�xuGPL+T5j`;E�i;ý¿´S�c+cdS�F p

nlRm]�C�;7l�S�D:D�;Fj�o ��z p q@�@� t pWw@w`y�vts¡¼`;�n8;-6+JML�xuGPL+T5j`;E�i;7¿´S�c+cdS�F p�� B+W�?";�nlRm]�C�;�� y ��� p ��� t pWw@w�p�v�;
Áz{�ÃL�i;En8;E�gGPY[JMC p i�; � IKxMR5mlL�S�FExP]�nXR>]sC�;E���E��� p y�pWw t q`y@yg�gv�;
ÁÂ|cÃLØ§;)9`]�B+?AGPCECE] p n ;�P[;EP{GPBl�dY	GPL-L p GPL+T5lw;ý¿ ;7¿±IA?AC:JML p nXR>]sC�;��gSrq\;Ò¼�o�� p qPq@�g{ t pWwg{`wgv�;
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ÁÂwcÃLn8;î½U;îh`W%D:JML�{W|�}H��� te� nÒhkl*¼|JM?A?AGHcdJPF GHDEIAJMLJv p nXR>]sC�;Jl�S�D:D�;îj�oE�q p �gy�p t pWw@wPqgv�;
Á pry�ÃLØ§; m ;7htv>F�Gea]�{/|�}H��� te� nFh~l�¼|JM?A?AGHcdJPF GHDEIKJMLFv p nlRm]�C�;7l
S�D:D�;Jj�o � q p ��p�{ t pWw@w`y�v�;
Á pPp Ãr_z; n n:JMC:D:F GPL-T p nlRm]�C�;ýl�S�D:D�;7j z �rq p �Pq�p t pWw@|@�gvtsÒØ¨;ýj|SL�xPDECECEJML p _z; n n:JMC:D:F GPL+T p GPL+T�Ø§;ýqkGPL m I n:? p�m ;

nlRm]�C�;J¼ y o p �g{ t pWw@|@�gvts)_z; n n@JMC:D:F�GPL+TNGPL+TUØ§;7qHGPL m I nE? p nXR>]sC;��aSrq);î½ y � t pWw@|g{@vgq`y�pWws;
Á pqcÃL�i;h6�IKS?�T p Z+F SC:SLmD:STöGHD´6�S�F�Y	IA?AGHc¦ØUm��`ØX¼½_8B+L+I�L�xQ¿´JPFEv�CER�JPZ p 6+S�F Y	IA?AGHc p � W%D:JPcdS�FC� p q`y@yMqSs

�i;-6�IKS?ATNGPL+T��i;H¼`;\9`FEJMB+Z t ¼�½h6Q¼|JM?A?AGHcdJPF GHDEIAJMLJv p GHF �`I�q = R�S�Z7¾�Z-R���yg��pry�pWw@|s;
Á pW�cÃ�9U;ÒØ¢GHF�W R�SCEI�L+I�GPL+T�jt;r�{;7¿´S�c-c)S�F p�� B+W�?";EnlRm]�C�;E� y�z � p ����p t pWw@|@|gvts�7�;)9U;rP{L�J�et?KSC pE� B+W�?";�nlRm]�C�;

� y�z � p �g{sp t pWw@|@|gvts n ;`¼oGHDEGPL-I p jt;H�{;c¿´S�c+cdS�F p GPL+T[9U;`Ø³GHF W�R�SCEIAL+I p�� B+W�?";�nXR>]sC�;�� y���� p �@�@� t pWw@w�p�v�;
Á p��`Ã[hb; � ;¡Ø³B�S?A?KS�F p IAL�nXFEJsWH;ApWw@|�pU7@LmD�; n ]�Y[Z�;+JMLXl�S�Z-D:JML³GPL+T¡nXR�JPD:JML³7@LmD:S�F GPW%DEIAJML+ChGPL+TUmlL�S�FExMIKSC p ST�;

¿ ;EnwO�SIA? t j|JML+L p pWw@|�p�v p Z�;M�@|@wSsENU;7lX;î½`JPvsC R+IKD'²�S�F p uU; n ;-6-GPT+IAL p GPL+T5ub;7hb;EP{R�J@²�S p nXR>]sC�;7l
S�D:D�;Jj
z�z � p q��mq t pWw@|PqgvtsÒhi; � ;JØ³B�S?A?KS�F p	� B+W�?";�nlRm]�C�;��Oo zSy p |@� t pWw@|@�gvts�uevwukxH;E�Oo �Kz p p��+p t pWw@|���v�;

Á pW�cÃON<;FlX;J½`JPv�CER+IKD'²�S�F p uU;zhi;P{R�J@²�S p GPL+T n ;27�;)_
F J�]MGPL p IAL¡n¥S�F DEB�FEc-GHDEI�qPS s B+GPL>DEB+Y ¼ØR�FEJMY[J�T�]�L+GPY	IAW�C p
ST�;9hi; � ;ýØ¢B�S?�?KS�F t ¿´JPF ?�T n W�IASLmDEIKV\W p n IAL+xMGHZ)JPF S p pWw@|@wgv p Z�;>q��+pHs7mg;�½U;ýØ¢GP?AG`²GUGPL+TLj`;Q�{;�¿´S�c+cdS�F p
nlRm]�C�;7l�S�D:D�;Fj zc�r� p �`y�p t pWw@|���vtsrP[;+_¥SCEIAYuG p nXR>]sC�;Jl�S�D:D�;îj�o�o z p w�p t pWw@|@wgv�;

Á pW�cÃ[½U;Jh`W%JMC:DEG¢{/|�}H��� t ¼�½h6I¼|JM?�?AGHcdJPF GHDEIKJMLJv p nlRm]�C�;E�gSrq\;Fl�S�D:D�; ��� p p�{spW|`yMq t q`y@yg�gvtsúhb;�nwF JML�vPJ t ¼�½h6
¼|JM?�?AGHcdJPF GHDEIKJMLJv p 7@L>D�;i+;FØ¢JsT�;rnXR>]sC;Jh£o�� p �g{Hq@� t q`y@yg�gvtsYhb;�nXFEJML�vPJ t ¼�½h6ÝW%JM?A?AGHcdJPF GHDEIAJMLJv p h`W%DEG
nlRm]�C�;�n8JM?";îj y � p ����p t q`y@yg�gv�;

Á p�{�Ã[½U;îh`W%JMC:DEG5{W|�}Z��� t ¼�½h6Q¼|JM?A?�GHc)JPF�GHDEIKJMLJv p nXR>]sC;��aSrq);î½¤q z p yg�Pq`y@y�p t q`y@yg�gv�;
Á pW|cÃ[h D:F IKxPxPS�FgD:J�e|S�F`IACØT+S�V-L�ST�cs]�GPT-T+IAL�x<DER�S{IAL+O�JPF YuGHDEIKJML�JPO¥DER+S{Dµe|JrGPTknEGPW%SL>DgW�GP?KJPF IAY	S�D:S�FgD:J�e|S�F C�;
Á pWwcÃr6|;îhtcdSL{/|�}H��� t ¼�½h6I¼|JM?�?AGHcdJPF GHDEIKJMLJv p nXR>]�C�;��aSrq);î½ � � p p��@��| t pWw@wPqgv�;
Á2q`y�Ã[hb;îjoR+GHD:DEI�{W|~}H��� pE� B-W�?";�7�L-C:D:F B+YN;7Ø¢S�DER�J�T+CBh������ p �g{`� t q`y@yg�gv�;
Á2q�p ÃL¥<¦§ IAC`T�S�V-L�ST³GPC`DER�SUL+JPF Y JPOk�>¨�©�¥ ©¦¡ª)«¬ © p egR�S�FES «¬ ©wIACtDER�S<B+L+IKDBqPSW%D:JPF{I�L^DER�S<G`²IAYUB�DER+GP?¥Z-?AGPL�S

DER+GHDgZ)JMI�LmDECoO�FEJMY DER�Sic)SGPYu?AIAL�S`D:J	DER�SiI�¾�DER^W�GP?KJPF IAY	S�D:S�FaD:J�e|S�F;
Á2qPqcÃr_aR+S)¼�½h6Í7E7�½`S�D:SW%D:JPFz_
SW�R+L+IAW�GP?Y½tSC IKxML��aS�ZdJPFED p 6�S�F Y	IA?�GHcý¾�nXB�c7¾�w@���`�@w`y�¾�ma;
Á2q@�cÃò¼`; � G]�C+{/|~}Z��� pE� B+W�?";�7@L+C:D:F B+Y^;ýØ¢S�DER�J�T+CBh�� y � p q���w t q`y@yg�gv�;
Á2q��`ÃON<;îlw;7½`JPv�CER+IKD'²�S�F`GPL+T n ;27�;+_¥FEJ�]MGPL p �t7`�Ö¿²IAL>D:S�F n W�R�JsJM?�JPO^l � nw7 p qPJM?";
p p p��@� t pWw@|���v�;
Á2q@�cÃON<;clX;W½tJPv�CER+IAD'²�S�F p ub;�hb;P{R+J@²�S p GPL-T n ;7�;�_¥FEJMIAGPL p 7�L>D�;�i+;�Ø^J�T�;nlRm]�C�;�h®q p pW|g{`� t pWw@wPqgvts�N<;�lw;�½`JPv�¾

CER-IKD'²�S�F p uU;îhi;�P{R�J@²�S p GPL+T n ;+7�;+_¥FEJMIAGPL p�m ;�nXR>]sC;J¼��E� p pry�{ t pWw@wPqgv�;
Á2q@�cÃ � ;îlw;7l¥GPI~{/|�}H��� t ¼o_Bm s ¼oJM?A?AGHcdJPF GHDEIKJMLJv p mlB�F;�nXR>]�C�;Ei�;J¼ z o p �g{`� t q`y@y@y�v�;
Á2qg{�Ã[½U; n DEB-Y[Z p i�; � B+C:D:JML p i+;�nXB+Y[Z\?AIAL p ¿ ;EP	;�_8B+L�x p � ;7lw;7l¥GPI p n ;�P{B-R+?AY	GPL+L p GPL+T�i+;+6l; � elSL-C p i�;

� IKxMR5mlL�S�FExP]�nXR>]sC�;E� y�z � p y`��� t q`y@yg�gv�;

��:


